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Abstract
Although the cystic duct has diverse variations, a double cystic 
duct is rarely found. Only 20 cases had been reported until late 
2017. In the present study, we describe a 58-year-old woman 
with a double cystic duct who initially presented with a passed 
stone and pancreatitis concomitant with a gallbladder containing 
microlithiasis. The double cystic duct was not detected in 
preoperative endoscopic ultrasonography; and the anomaly 
was an incidental finding during laparoscopic cholecystectomy. 
The patient had no postoperative complications and was 
discharged uneventfully. Postoperative magnetic resonance 
cholangiography showed a normal biliary tree structure.
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What’s Known

• A single gallbladder with a double 
cystic duct is a relatively rare congenital 
malformation. Up until late 2017, only 
20 patients had been reported with 
duplicated cystic ducts. Misdiagnosis 
of this condition may lead to unwanted 
consequences such as bile duct injury 
and more complications.

What’s New

• In this report, we described a 
patient with a duplicated cystic duct, 
originating from the common bile duct 
and converging in the Hartmann pouch 
of the gallbladder, who underwent 
cholecystectomy. Endosonography was 
performed before the procedure but 
showed no malformation. A successful 
laparoscopic cholecystectomy was 
performed.

Case Report

Introduction

A single gallbladder with a double cystic duct is a relatively rare 
congenital malformation.1 Up until late 2017, only 20 patients had 
been reported with duplicated cystic ducts in the English literature.2 
The preoperative diagnosis of a duplicated cystic duct is difficult, 
and the majority of the cases are found intraoperatively.3 In 1956, 
Caster and Flannery4 studied 101 cases with the congenital 
abnormalities of the gallbladder and categorized double cystic 
ducts into three types according to the site of the drainage. The 
extreme rarity of this variation poses a challenge to surgeons, 
and missing the case may lead to unwanted consequences 
such as bile duct injury and postoperative morbidities.5 However, 
conducting a sensitive imaging test may help prevent damage in 
suspected patients. 

In this report, we describe a patient with a duplicated cystic 
duct, originating from the Hartmann pouch of the gallbladder 
and converging in the common bile duct (CBD), who underwent 
cholecystectomy. Endosonography was performed before 
the procedure but failed to demonstrate any malformation. A 
successful laparoscopic cholecystectomy was performed.

Case Presentation

A 58-year-old Caucasian overweight woman without any 
previously diagnosed diseases presented to the Department 
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of Surgery, Firoozgar Hospital, Tehran, Iran, in 
May 2019. She had abdominal pain that was 
predominantly localized in the epigastric area 
and the right upper quadrant approximately from 
10 days before admission. The pain was constant 
and radiated to the back, suggesting pancreatitis. 
The patient mentioned episodes of fever and 
chills accompanied by nausea and vomiting. She 
noted the loss of appetite, food intolerance, and 
icteric sclera of a few days’ duration. She had 
no history of previous interventions or surgeries. 
Written informed consent was obtained from the 
patient for reporting her data.

Clinical Findings
Physical examination revealed generalized 

mild icterus. The patient had mild tenderness 
in the right upper quadrant and the epigastrium, 
and the Murphy sign was positive. 

Diagnostic Assessments
Laboratory studies showed leukocytosis 

(white blood cell count=13.9 (4–10×103 mm3), 
mildly elevated levels of liver enzymes (aspartate 
transaminase=58 U/I [female<31, male<33], 
alanine aminotransferase=63 U/I [female<31, 
male<33], and alkaline phosphatase=706 IU/L 
[up to 270]), a total bilirubin level of 6.9 mg/dL 
(0.2–1.2), a direct bilirubin level of 3.8 mg/dL 
(0.1–0.7), an amylase level of 164 U/I (<100), 
and a C-reactive protein level of 65 mg/L (up to 
5). Primarily, cholangitis was highly suspected. 
Additionally, the CBD was mildly dilated (the 
largest diameter of the CBD=7.5 mm in the 
proximal part), and it contained no stones, 
sludge, or lesions. The pancreatic duct contour 
and diameter, as well as the pancreatic head, 
body, and ampulla, appeared normal. Further, the 
gallbladder contained sludge and microlithiasis. 
Passed stone, followed by transient pancreatitis, 
was suspected. The patient was recommended 
to undergo cholecystectomy.

Therapeutic Intervention
The patient was taken into the operating room 

and prepared for laparoscopic cholecystectomy. 
Four portal accesses were inserted, and CO2 
was used for the insufflation of the abdominal 
cavity. Two cystic ducts were seen in the Calot 
triangle: one originating from the choledochal 
duct and the other from the common hepatic duct 
(figure 1). Both cystic ducts and the artery were 
dissected free and secured. A plastic hemolock 
clip was applied to the artery, and both cystic 
ducts were clipped using three hemolocks (figure 
1-B). Before hemolock application on the second 
cystic duct, to perform a safe operation, we 
carefully dissected the gallbladder antegradely 

from the fundus to the suspected second cystic 
duct (figure 2). However, the gall bladder was 
perforated during the procedure, and its contents 
spilled into the abdominal cavity. Washing with 
normal saline was performed multiple times to 
remove the gallbladder contents from the cavity 
completely. Ultimately, all portal defects were 
repaired.

A Nelaton catheter was passed slightly 
through both ducts, which converged into the 
infundibulum of the excised gallbladder (figure 3).

Postoperatively, the patient received an 
empirical antibiotic regimen for infection 
prophylaxis for three days. The laboratory tests, 
including liver enzymes and the bilirubin level, 
became normal and she was discharged on 
day three after the operation with a good diet 

Figure 1: The suspected second cystic duct was found 
accidentally during the surgery.

Figure 2: Safe confirmation of the second cystic duct was 
done after the antegrade dissection of the gallbladder from 
the liver.

Figure 3: A Nelaton catheter was passed after the antegrade 
dissection of the gallbladder to confirm the second duct. The 
excised gallbladder showed two cystic ducts converging into 
the infundibulum.
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tolerance. 
Follow-up and Outcomes

Clinical follow-up was done two weeks 
postoperatively, and the patient was in good 
health condition. She had no complaints of 
pain, fever, or icterus. A postoperative magnetic 
resonance cholangiopancreatography (MRCP) 
was performed, and no abnormal findings except 
mild dilation at the central intrahepatic bile duct, 
and the CBD were reported (figure 4).

Discussion

Bile duct injury is a serious and common 
complication in patients undergoing laparoscopic 
cholecystectomy. The intraoperative detection of 
cystic duct anomalies and more specifically, a 
duplicated cystic duct insofar as it is an aberrant 
type, is a daunting challenge to surgeons. 
Postoperative bile leakage is a serious 
complication; it is reported in approximately 2% 
of patients.6 Other possible complications include 
conversion into open surgery, bile fistulae, and 
liver cyst infection.3

The anatomical distinctions of cystic ducts 
and gallbladders were first reported by Edward 
Boyden in the early 1920s.7 Later, Caster and 
Flannery classified cystic duct duplications into 
three subgroups: H type, wherein cystic ducts 
join the CBD at two different sites; Y type, 
wherein cystic ducts join each other and then 
drain into the CBD; and the trabecular type, 
wherein one cystic duct joins the CBD and the 
other enters the liver parenchyma.4

Duplicated cystic ducts are more common 
among females.1 This could be because of the 
higher incidence of symptomatic cholelithiasis 
and cholecystectomy in the female gender. It 
has been reported that in 80% of patients, a 
double gallbladder is also present.5 The age 
at the diagnosis of a double cystic duct varies 
between newborns and about 75 years.1 In a 
newborn, a double gallbladder is accompanied 
by vertebral defects, anal atresia, cardiac 
defects, tracheoesophageal fistulae, renal 
anomalies, and limb abnormalities (VACTERL).8 

In the current case, the patient had a single 
gallbladder with two cystic ducts that had two 
separate origins and drained separately into the 
CBD, presenting like a Y type variation (figure 5). 

Ultrasonography usually fails to delineate the 
anatomical variations of the cystic duct.1. 9 In our 
case, neither abdominal sonography nor EUS 
raised suspicions of an abnormality. 

Munie and others summarized case reports 
of 20 patients with duplicated cystic ducts 
from 1961 to 2019 in the English literature.2 
They reported that 75% of the patients were 
female and the H type variation was the 
most common type. Among the patients who 
underwent preoperative imaging assessments, 
comprised of EUS, endoscopic retrograde 
cholangiopancreatography, and intraoperative 
cholangiography (IOC), malformations were 
diagnosed only in three out of seven patients, 
preoperatively. In the current study, EUS results 
were not suggestive of cystic duct abnormalities. 
Unfortunately, we did not perform IOC. 

Buddingh and others utilized IOC and the 
method of the critical view of safety photographs to 
assess the biliary anatomy.10 They demonstrated 
that IOC images had superior results in the 
documentation of the biliary anatomy during the 
surgery by comparison with the critical view of 
safety (conclusive in 57% vs 27%; P<0.001). 
Both methods had limitations in visualizing the 
biliary anatomy and were not satisfactory.

Sarawagi and others studied the imaging 
features of cystic duct variations in 198 patients 
using MRCP and reported that about half of 
their patients had normal lateral insertions of 
the cystic duct in the middle third of the CBD.9 
Additionally, medial, low, and high insertions 
were less common. The authors reported no 
case with double cystic ducts and concluded 
that MRCP was an ideal imaging technique for 
determining the cystic duct anatomy. 

On the whole, despite all the limitations of 
imaging modalities, it is generally accepted 
that performing preoperative and intraoperative 
imaging studies is mandatory in suspected 
patients and may determine the abnormality. 

Figure 4: Postoperative magnetic resonance
 cholangiopancreatography confirmed that the operation 
was performed safely with no bile duct damage. Figure 5: A schematic view of the current case is illustrated.
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Notwithstanding the normal results of imaging 
reports, the surgeon should be aware of 
possible missed anatomical variations during 
the procedure. Because of the lack of MRCP 
facilities in our center, we could not perform it 
before surgery. Post-discharge MRCP revealed 
normal results.

The failure to perform preoperative MRCP 
and IOC was the main limitation of our study. 
MRCP is reported as an optimal imaging 
modality for cystic duct malformations. However, 
as preoperative EUS and endoscopic retrograde 
cholangiopancreatography failed to reveal any 
anomaly, we neither performed MRCP nor made 
cholangiography devices ready. Therefore, to 
confirm our observations, we passed a Nelaton 
through the ducts.

Take-away Lessons
Duplicated cystic ducts are extremely rare 

variations. It appears that imaging techniques are 
not sensitive and specific enough to detect the 
abnormality pre/intraoperatively. Preoperative 
MRCP and IOC may help to determine cystic 
duct variations. Nonetheless, it is important to 
keep a watchful eye on the anatomy during the 
surgery, even with normal imaging findings. 

Conclusion

This study highlights the point that despite all 
recent advances in imaging techniques, there are 
still limitations in visualizing anatomic variations 
in the cystic duct. It is, therefore, essential to 
be deeply observant of the anatomy during the 
surgery even if preoperative imaging tests reveal 
normal findings. 
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